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Abstract

This cross-sectional community-based study was conducted with the objective of determining the knowledge and
awareness of diabetes mellitus among the general population in a metropolitan city in order to plan intervention
programmes for early case detection. The respondents were apparently healthy individuals aged 18+ years, of either
gender, who were residents of Thane city, Maharashtra, India. The prospective respondents were explained about the
study and informed consent was obtained before they were interviewed using a pre-tested, formatted and validated
guestionnaire containing 20 questions (2 marks per question). A total of 255 persons (males=106; 41.57%; females=149;
58.43%) participated in the study. The gender difference in age of participants was not significant (Z=0.503; p=0.614).
Significant gender differences were observed among separated and divorced respondents (Z=2.459; p=0.014); graduates
(Z=2.421; p=0.015); retired persons (Z=3.896; p<0.0001) and those employed in the private sector (Z=3.308; p<0.0001).
Female respondents obtained significantly higher scores in four out of 20 questions, while the gender differences were
not significant for scores in the remaining 16 questions. The findings reveal moderate level of diabetes awareness. Large-
scale awareness programmes would be necessary after identifying knowledge gaps.
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INTRODUCTION

Globally, diabetes mellitus (DM), a silent
killer, is a chronic metabolic disorder, which has
become a significant global public health problem [1]
and a major risk factor for coronary heart disease,
nephropathy [2], retinopathy, cataract, probability of
limb amputation [3] and stroke. DM indirectly affects
control of tuberculosis and HIV and also complicates
pregnancy [4]. About 80% of patients with DM live in
developing countries and about 50% are undiagnosed
[5]. The modifiable risk factors associated with
prevalence of DM in developing countries [6] include
sedentary lifestyle, obesity, consumption of refined
carbohydrates, tobacco and alcohol and deficient
knowledge regarding this metabolic disorder [7-9].
South Asia is rapidly becoming the epicentre of DM
epidemic [10]. Compared with other ethnic groups,
South Asians are at higher risk for developing DM at
relatively younger age and at a lower body mass index
[11].

According to the Indian Council of Medical
Research India Diabetes (ICMR-INDIAB) Study, an
estimated 62.4 million Indians were diabetic [12, 13].

Indians are more at risk of developing DM due to the
“Asian Indian Phenotype”, which represents abnormal
clinical and biochemical correlates, such as, higher
waist circumference despite lower body mass index,
lower adiponectin, increased insulin resistance, and
higher levels of highly sensitive C-reactive protein
levels [14]. Female predisposition to DM has been
reported from north India [15], while male
preponderance has been reported from south India [16].
Inadequate physical activity and observance of religious
fasts hinders control of DM among females [17].
Walking barefoot increases the risk of diabetic foot
ulcers [18].

Persistent dysglycemia is frequently the
distinguishing feature of the onset of chronic
complications of DM, which can be delayed or
prevented by appropriate treatment of raised levels of
blood glucose, blood pressure, and lipids [19, 20]. A
lifelong adoption of a healthy lifestyle is necessary for
prevention and control of DM.

DM is often detected while investigating
patients who present with neurological deficits, visual
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disturbances, or premature coronary, peripheral or
cerebrovascular disease. Many early indicators of
complications of DM that develop over time may be
overlooked if the patient does not regularly follow up or
get screened for them. Since DM is an insidious disease
in its early stages, patients (irrespective of educational
status) tend to be irregular in taking their prescribed
treatment till the complications manifest. These
complications are mostly irreversible and sometimes,
untreatable. Moreover, complications of DM are known
to occur even among patients on regular anti-diabetic
treatment [21].

The present study was conducted with the
objective of determining the knowledge and awareness
of DM among the general population in a metropolitan
city in order to plan intervention programmes for early
case detection.

MATERIALS AND METHODS

This cross-sectional community-based study
was conducted through convenience sampling. The
respondents were apparently healthy individuals aged
18+ years, of either gender, who were residents of
Thane city, Maharashtra State, India. The prospective
respondents were explained about the study and
informed consent was obtained before they were

interviewed. The interview was conducted in English,
Hindi or Marathi, as per choice of the respondent, at a
time and place that was convenient to the respondent.
During the interview, the interviewer did not attempt to
inform or enlighten the respondents about DM. Primary
data were collected using a pre-tested, formatted and
validated questionnaire that included questions
pertaining to socio-demographic status of the
respondents and 20 questions (2 marks per question) to
test the knowledge and awareness regarding DM. The
maximum obtainable marks were 40.

The data were tabulated in Microsoft Excel
(Microsoft Corporation, Redmond, WA, USA) and
were statistically analyzed using Epilnfo Version 7.0
(public domain software package from the Centers for
Disease Control and Prevention, Atlanta, GA, USA).
Categorical data were presented as percentages and
continuous data as mean and standard deviation (SD).
95% Confidence interval (Cl) was calculated using the
formula: [Mean-(1.96)*Standard error)] -
[Mean+(1.96)*Standard error)]. The standard error of
difference between two proportions and standard error
of difference between two means were calculated.
Statistical significance was established at p<0.05.

REsuULTs AND DiscussION

Table-1: Socio-demographic profile of participants

Parameter Males (n=106) | Females (n=149) | Zvalue # | p value
Religion Hindu 87 (82.07%) 128 (85.90%) 0.816 0.414
Muslim 04 (03.78%) 08 (05.37%) 0.608 0.543
Christian 01 (00.95%) 01 (00.67%) 0.242 0.808
Other 14 (13.20%) 12 (08.06%) 1.294 0.195
Marital status | Married 60 (56.60%) 72 (48.32%) 1.310 0.190
Single 43 (40.56%) 62 (41.61%) 0.168 0.866
Other 03 (02.83%) 15 (10.07%) 2.459 0.014*
Education < Graduate 59 (55.66%) 98 (65.77%) 1.632 0.102
Graduate 35 (33.02%) 29 (19.46%) 2.421 0.015*
Post-graduate | 12 (11.32%) 22 (14.77%) 0.815 0.415
Occupation Unemployed 04 (02.68%)
Student 39 (36.79%) 58 (38.92%) 0.346 0.729
Homemaker 55 (36.91%)
Retired 23 (21.70%) 07 (04.70%) 3.896 | <0.0001*
Govt job 11 (10.38%) 07 (04.70%) 1.655 0.097
Private job 26 (24.53%) 13 (08.73%) 3.308 | <0.0001*
Trader 07 (06.60%) 05 (03.36%) 1.146 0.251

# Standard error of difference between two proportions; T Other = Separated / Divorced

*Significant

Socio-Demographic Profile

A total of 255 persons participated in the
study. The mean age of male participants (n=106;
41.57%) was 38.48 + 20.22 years (95% CI: 34.63 -
42.33 years) while that for female participants (n=149;
58.43%) was 37.21 + 19.38 years (95% CI: 34.10 —
40.32 years). The gender difference in age of
participants was not significant (Z=0.503; p=0.614). A
majority of the respondents were Hindus. More than

50% of males and nearly half of the females were
married. The gender difference among separated and
divorced respondents was significant (Z=2.459;
p=0.014). Nearly two-thirds of the female respondents
were non-graduates, while nearly one-third of the males
were graduates. The gender difference among the
graduates was significant (Z=2.421; p=0.015).
Occupation-wise, significant gender differences were
observed among retired persons (Z=3.896; p<0.0001)
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and those employed in the private sector (Z=3.308;

p<0.0001) (Table-1).

Table-2: Question-wise scores (Two marks per correct response)

Q. No. Topic of Question Males (n=106) | Females (n=149) | Z value # | p value
Mean = SD Mean = SD

1 Lifelong condition 1.23+0.98 1.48 +0.88 2.094 [ 0.036*
2 Hereditary condition 1.28 +0.96 1.22 +0.98 0.488 | 0.625
3 Caused by obesity 1.45+0.90 1.56 +0.83 0.993 | 0.320
4 Caused by mental stress 1.49+0.88 1.50 £ 0.87 0.090 0.928
5 Eyes affected 1.45 + 0.90 1.57 + 0.82 1.088 0.276
6 Heart affected 1.36 + 0.94 1.45 + 0.90 0.767 0.443
7 Liver affected 0.77 £ 0.98 0.94 +1.00 1.354 0.175
8 Kidneys affected 1.55+ 0.84 1.68+0.74 1.279 | 0.201
9 Nerves affected 1.06 £ 1.00 1.21+0.98 1.190 0.234
10 | Hypoglycemia 1.17 £ 0.99 1.33+0.95 1.293 0.196
11 | Hyperglycemia 1.23+0.98 1.36 + 0.94 1.062 0.288
12 Diet & exercise 1.83+0.56 1.76 £ 0.65 0.920 0.357
13 | Insulin 1.08 + 1.00 1.10 + 1.00 0.157 0.857
14 Complicates preghancy 1.32+£0.95 1.45+0.90 1.101 0.270
15 | Induced by pregnancy 0.79 + 0.98 0.90 + 1.00 0.876 | 0.381
16 | Excessive thirst 1.19 +0.99 1.54 +0.84 2.960 | 0.003*
17 | Excessive hunger 1.13 + 1.00 1.41+0.92 2.278 | 0.022*
18 | Excessive urination 1.45 +0.90 1.72 +0.70 2.583 | 0.009*
19 Vision disturbances 1.04 +£1.00 1.13+1.00 0.708 0.479
20 | Tingling numbness 0.79 +0.98 0.89 + 1.00 0.796 0.426

# Standard error of difference between two means; SD = Standard deviation
*Significant

Knowledge and Awareness Scores

As compared to their male counterparts,
female respondents had significantly higher awareness
(Z=2.094; p=0.036) that DM was a lifelong condition.
Females also obtained significantly higher scores on
questions pertaining to early warning signs of DM viz.
excessive thirst (Z=2.960; p=0.003), excessive hunger
(Z=2.278; p=0.022) and excessive urination (Z=2.583;
p=0.009). The gender difference was not significant for
responses to the remaining 16 questions (Table-2).
Though the maximum score for both genders was
identical (40), the third quartile, median, first quartile

and minimum score was higher for females, as
compared to that for male respondents (Fig-1).

Researchers from Iran [22], Saudi Arabia [23]
and Bangladesh [24], have reported that the correlates
of adequate knowledge of DM were age, female gender,
married status, higher income levels, higher educational
attainment, family history of DM and urban residence
[25]. In contrast, studies from Zimbabwe [26] and India
[27] have found that female gender was associated with
low knowledge of DM. Studies from Kenya [28] and
Sri Lanka [29] have reported a gender-independent
direct association between educational levels and
knowledge of DM.
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Fig-1: Boxplot depicting overall scores
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Studies have reported varying levels of
awareness about DM in developing countries, ranging
from about 15% in Sudan [30], 20% in Mongolia [31],
27% in Kenya [28], 49% in Ethiopia [32], 49.9%
among rural Indians [33], about 50% in Oman [34], and
Pakistan [35], 58.1% in Malaysia [36], to 93% in rural
Bangladesh. [24]

A study [37] from Chennai has reported the
success of that public education and mass media
campaigns under the PACE-5 Project reached an
estimated two million people in Chennai over a period
of three years. Such programs can considerably enhance
the extent of awareness about DM and its
complications.

Limitations

This being a cross-sectional, single-location,
interview-based study, the findings cannot be
extrapolated to the general population. Since the study
was based on convenience sampling, more
knowledgeable persons may have been unintentionally
included; implying that the actual levels of knowledge
among the general public may be lower than that
observed in this study. Conversely, it is possible that
some respondents may not have been forthcoming in
their responses due to social desirability bias.

CONCLUSION

The findings of this study reveal moderate
level of diabetes awareness. Large-scale awareness
programmes would be necessary after identifying
knowledge gaps. Educational campaigns ought to be
tailored to the needs of various sub-groups and involve
all stakeholders in the community.
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